Effects of sub-chronic donepezil on brain Abeta and cognition in a mouse model of Alzheimer's disease.
Acetylcholinesterase inhibitors (AChEIs) are approved to treat the symptoms of mild to moderate Alzheimer's disease by restoring acetylcholine levels at synapses where the neurotransmitter has been depleted due to neurodegeneration. This assumption is challenged by more recent clinical studies suggesting the potential for disease-modifying effects of AChEIs as well as in vitro studies showing neuroprotective effects. However, few preclinical studies have assessed whether the improvement of cognitive symptoms may be mediated by reductions in Abeta or Tau pathology. The objective of the present study was to determine whether short-duration treatment with donepezil could improve spatial learning and memory in transgenic mice overexpressing mutant human amyloid precursor protein (hAPP) and presenilin 1 (PS1) (Dewachter et al., J Neurosci 20(17):6452-6458, 2000) after amyloid pathology has fully developed, consistent with early stages of Alzheimer'sdisease in humans. In parallel, the effect of donepezil treatment on brain amyloid, Tau, and glial endpoints was measured. This study showed a significant improvement in reference memory in hAPP/PS1 mice along with dose-dependent reductions in brain amyloid-β (Aβ). These results suggest that the observed cognitive improvement produced by donepezil in Alzheimer's disease may be due, at least in part, to reduction of brain Aβ.